Lack of adequate governance of the high seas areas has resulted in the continued degradation of ocean and marine habitats. e ecosystem approach, which comprises integrated, precautionary management policies, can be an important tool to reverse this situation. CCAMLR was a pioneer in the incorporation of an ecosystem approach to the conservation and management of marine living resources, and continues to be a leader in its implementation. rough its actions at scientific, institutional and compliance levels, it has attempted to balance conservation objectives with the maintenance of commercial fisheries. CCAMLR has many achievements in this regard, but needs to face new challenges posed by the expansion of fisheries, including illegal, unreported and unregulated (IUU) fishing, if it is not to abandon the core conservation principles embodied in the Antarctic Treaty. Other regional fishery bodies that have committed themselves to incorporating the ecosystem approach in their regimes can learn important lessons from CCAMLR's successes and also from its difficulties. Incorporating the ecosystem approach is an ambitious goal, but one that can contribute significantly to ocean governance.
e Ecosystem Approach and its Relevance for Ocean Governance e lack of adequate governance 1 of high seas areas has resulted in the continued degradation of marine habitats caused by over-fishing, destructive fishing practices, pollution, and other anthropogenic impacts. Sectoral regional governance bodies, such as regional fisheries management organizations (RFMOs) or regional arrangements that address marine pollution, tend to apply a sector-based, fragmented approach, leaving unregulated a number of activities with a potential impact on the same area. Fishery regimes in particular often do not give adequate weight to scientific knowledge-especially to the relevant ecosystem dynamics-in their management decisions, and establish very poor, if any, linkages with other regimes-either regional or global-concerned with other activities having an impact on the marine environment. 2 To reverse this situation, it is critical to develop adequate policies that consider all human activities that affect the ocean, providing for integrated, precautionary management of the high seas, which takes into account ecosystem dynamics 3 -what often has been referred to as an ecosystem approach. In spite of the absence of a single definition of the ecosystem approach, 4 the concept is being increasingly incorporated by international instruments and declarations. e Convention on Biological Diversity (CBD) has described the ecosystem approach as "a strategy for the integrated management of land, water and living resources that promotes conservation and sustainable use in an equitable way." 5 e International Council for the Exploration of the Sea (ICES), which has done considerable work to develop the concept, focuses on the management of human activities on the basis of available knowledge of ecosystem dynamics, in order to achieve the sustainable use of ecosystem goods and services, and to maintain ecosystem integrity. 6 us, while placing human needs at internationally for the regulation, management and control of ocean uses, to the decisionmaking processes that lead to the adoption of these rules, and to the persons and institutions responsible for administering them. See 4 In some instruments, the terms 'ecosystem-based management' or 'ecosystem-based approach to management' are used to refer to the same concept. 5 Decision V/6 by the Conference of the Parties to the CBD at its Fifth Meeting, Nairobi, 15-26 May 2000, UNEP/COP/5/23, text at http://www.cbd.int/decisions/?m=COP-05&id=7148&lg=0. e central role of the ecosystem approach is also present in decisions II/10, IV/5, V/3 and VII/5. e CBD has carried out considerable activity with regard to the ecosystem approach, including the development of a set of Principles. For CBD information on the ecosystem approach, including relevant COP decisions, see http://www.cbd.int/ecosystem. 6 the centre of biodiversity management, the ecosystem approach seeks to focus natural resources management decisions on the multiple functions that ecosystems perform and the multiple uses that are made of these functions.
Based on existing practice, implementation of an ecosystem approach to marine policies would comprise at least the following elements: 1) definition of ecosystem objectives in relation to the state, services and functioning of the ecosystems; 2) management advice based on the best scientific information available on ecosystem dynamics; 6) integrated policies and assessments; 12 and 7) long-term management of current and anticipated combined impact of human activities. 13 An increasing number of instruments also include the need to establish marine protected areas (MPAs) to preserve the health of ocean ecosystems. ement.doc, Annex II; CBD COP Decision V/6, para. 6), op. cit., supra note 5. 8 2002 Bergen Declaration, op. cit., supra note 7 at para. 2; Johannesburg Plan of Implementation adopted at the 2002 World Summit on Sustainable Development, text at http://www. un.org/esa/sustdev/documents/WSSD_POI_PD/English/WSSD_PlanImpl.pdf, para. 32 c); CBD COP Decision V/6, op. cit., supra note 5 at para. 7.A, 2 and 3. 9 Adaptive management represents a pragmatic solution to integrate scientific uncertainty and the complexity of natural ecosystems. It incorporates the need to adjust management measures on the basis of on-going monitoring and research programs. See CBD COP Decision V/6, op. cit., supra note 5 at para. 7.A, 4, and para. 6, principle 9. See e precautionary approach, although an independent concept in itself, is frequently considered to be a central part of the ecosystem approach. 15 ere is no definitive formulation of the precautionary approach, but it has permeated modern environmental regulation and jurisprudence, also in the field of marine conservation and management. 16 A commonly quoted definition of this concept is provided by Principle 15 of the Rio Declaration, which states that where there are threats of serious or irreversible damage to the environment, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation. 17 us, when the viability of an entire ecosystem is at stake, lack of sufficient scientific knowledge-which is frequently the case in marine management, including fisheries-should trigger the need for precaution.
18
When translating the conceptual elements of the ecosystem approach into practical implementation, it becomes clear that a "paradigm shift" is needed, to move from a predominantly fragmented approach to the coherent implementation of long-term policies across the relevant social, economic, and environmental sectors.
19
is paradigm shift has far-reaching scientific and institutional repercussions: scientific, as it relates to the need to develop the capacity to assess the combined impacts from different human activities on 15 2003 Joint HELCOM/OSPAR Statement, op. cit., supra note 11 at, para. 5. 16 Note that although at times a distinction has been made between the precautionary principle and the precautionary approach, particularly given their legal differences, state practice indicates that the substantive distinction between both concepts is extremely narrow. e implementation of the precautionary principle responds to the specific circumstances of each case under consideration, and is often considered to be subject to a number of conditions, such as proportionality, non-discrimination, cost-benefit analysis, etc. See references supra in note 16. See the ecosystem, and institutional, given that the regulation of the different sectors and activities affecting the ecosystem cannot be approached in isolation, if cumulative impacts are to be addressed to achieve ecosystem integrity and functioning. 20 We shall often refer to such institutional aspects of the ecosystem approach as integrated management. Effective implementation of such new scientific and institutional models must be accompanied by compliance mechanisms that provide adequate control and enforcement measures.
e Ecosystem Approach and Fisheries Policy
A specific application of the ecosystem approach has been the development of the ecosystem approach to fisheries management (EAF), which incorporates ecosystem considerations into the regulation of fishing activities, in recognition that traditional single-species management approaches have failed in meeting ecological, social and economic objectives. implicitly endorsed this approach, requiring fisheries managers to assess the impacts of fishing on the different components of the ecosystem, particularly on species dependent on or associated with the targeted stocks. Further work under the auspices of FAO resulted in 20 For example, in the Norwegian Government's White Paper Clean and Rich Sea, the ecosystem approach is seen as the means of achieving better sector integration. In practice, a number of RFMOs have incorporated the ecosystem approach in their conventions, and others are committing themselves to introduce such ecosystemic considerations into their management regimes. In practice, implementation of the EAF has so far been uneven, due, inter alia, to different levels of practical experience in doing so, and to differing perceptions about its scope.
28
Current practice indicates, however, that the ecosystem approach is being increasingly perceived by RFMOs as a valid instrument for the sustainable use of marine living resources in high seas areas, and also necessarily, given the need to account for ecosystem-wide considerations, in the exclusive economic zones (EEZs) of relevant coastal states.
In this paper we analyze in detail the formulation and implementation of the ecosystem approach in the framework of the Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR, for the purposes of this paper), which applies to both high seas areas and the EEZs around Antarctica. An analysis of practice by a regime with more than 25 years of experience in implementing the ecosystem approach, such as CCAMLR, may offer good insights on the components of the ecosystem approach, its implementation challenges, and its value as a comprehensive management tool for high seas resources.
Core Elements of the CCAMLR Regime
CCAMLR was adopted in 1980 29 and is usually regarded as a model of progressive natural resources management. Although the Commission of CCAMLR has been generally considered to be unlike other RFMOs, or to be "more" than an RFMO, 30 CCAMLR carries out some tasks that are virtually equal to those of other existing regional fishery bodies. A particular characteristic of CCAMLR, and hence its potential for continuing to offer useful lessons to other regional arrangements with competence over high seas areas, is that its main goal is the conservation of marine living resources, with a very strong focus on the ecosystem, while allowing the use of these resources.
CCAMLR is a stand-alone convention, but is also a creature of the Antarctic Treaty; 31 it is intertwined in the structure of the Antarctic Treaty System (ATS).
32
CCAMLR is currently one of the three agreements in force adopted by the CCAMLR's delimitation of its area of competence is in itself a manifestation of an ecosystemic view of the ocean, as it establishes its boundary at the Antarctic Convergence, which is considered to be the natural boundary of the Antarctic marine ecosystem. is area of application is well beyond the less extensive boundary of the Antarctic Treaty Area at 60˚ South. Waters in the CCAMLR Area are a mix of high seas and coastal state maritime zones, some of which are contested by the original signatories of the Antarctic Treaty.
37
CCAMLR applies to all the populations of Antarctic marine living organisms found south of its natural boundary. Only whales and Antarctic seals are excluded from its scope, as pre-eminence is given to the pre-existing International Convention for the Regulation of Whaling of 1946 (ICRW) and to the Antarctic Seals Convention. is "holistic" approach to the resources that are subject to the application of CCAMLR is another reflection of the ecosystemic view that guides CCAMLR.
CCAMLR was the first international agreement to incorporate the ecosystem and precautionary approaches into the conservation and management of marine living resources. e ecosystem approach is implicitly formulated in Article II(3)(b), which comprises an obligation to maintain the ecological relationships between harvested, dependent and related populations of Antarctic marine living resources, and to restore depleted populations. But recognition 37 For these areas north of 60˚ South, CCAMLR's Article IV(b) and (c) offers an ambiguous solution, intended to accommodate the interests of both claimants and non-claimants to such areas of the Southern Ocean. With the so-called "bifocal approach," CCAMLR at the multilateral level glided over the issue of territorial claims to islands north of 60 South, which was left to be dealt with bilaterally between concerned states. On jurisdictional issues concerning the CCAMLR area, and their significance for the conservation and management of marine of this approach is also reflected in several of the functions given to the Commission of CCAMLR, such as the designation of protected species or special areas for protection and scientific study, or the need to take into account the impacts of fishing in the wider ecosystem.
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CCAMLR does not include an explicit formulation of the precautionary approach. However, Article II(3)(c) requires that harvesting be conducted in a way that minimizes the "risk of changes in the marine ecosystem which are not potentially reversible over two or three decades, taking into account the state of available knowledge of the direct and indirect impact of harvesting, the effect of the introduction of alien species, the effects of associated activities on the marine ecosystem and of the effects of environmental changes, with the aim of making possible the sustained conservation of Antarctic marine living resources." is requirement to minimise risks on the basis of available knowledge represents CCAMLR's particular formulation of precaution, which is intrinsically linked to ecosystemic considerations.
39
As CCAMLR understands this concept, in the face of uncertainty, the extent and effect of uncertainties need to be weighed before taking a management decision. CCAMLR does not foresee delaying decisions until all necessary data are available. 
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1) the development of a precautionary approach to the establishment of catch limits for target species; 2) the development of a management regime for Antarctic krill that takes into account the impact of fishing on dependent species; 3) the establishment of an ecosystem monitoring program; 4) the development of specific policies to manage new and exploratory fisheries; 5) the adoption of effective seabird by-catch mitigation rules and other gear restrictions to minimize the ecosystem impacts of fishing; and 6) the collection of data on by-catch and ecosystem impacts through the CCAMLR Scheme of International Observation.
42
All these initiatives constitute effective implementations of an ecosystem approach to the conservation and management of marine living resources, most of which have been as yet unmatched by other regimes with similar objectives. CCAMLR's evolution towards the development of precautionary approaches to the establishment of catch limits has been well documented. 43 e most notable example has been the formulation of catch limits for krill which not only attempts to incorporate uncertainty, but also to consider the needs of krilldependent predators by adopting an escape rate of 75%, instead of the 50% commonly used in single-species fisheries management.
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CCAMLR has adapted the Krill Yield Model, developed for krill, to the establishment of catch limits for other target species, allowing for a more sophisticated and comprehensive treatment of uncertainty than had been previously achieved. 45 Although CCAMLR catch limits are generally deemed to be based on solid science and to specifically take account of uncertainties, on some occasions the difficulty of Commission representatives in endorsing low quotas has influenced scientific advice, as occurred in 2004 in the case of the toothfish fishery around South Georgia. 46 In 2004, the Scientific Committee of CCAMLR was unable to recommend a specific catch limit for toothfish around South Georgia due to differing views on how to deal with past assessment errors. When applying the methodologies commonly used by CCAMLR, the resulting recommended catch limit would have implied a significant reduction in the fishery. e Scientific Committee handed over the issue to the Commission, indicating that the decision of Another challenge is related to the emergence of Illegal, Unreported and Unregulated (IUU) fishing for toothfish in the CCAMLR Area, which has caused severe stock declines in some areas of the Southern Ocean. 47 Although the Scientific Committee of CCAMLR has attempted to consider IUU estimates in its assessment, these assessments are always uncertain, and scientific advice may be influenced by the perception by CCAMLR Members that significant reductions of fishing effort for toothfish stocks would be unfairly penalising legal operators.
In the case of krill, even the establishment of precautionary catch limits is by itself insufficient to ensure that CCAMLR's conservation principles are not undermined as a result of krill fishing. Hence, the development of a management regime for Antarctic krill that takes into account the impact of fishing on dependent species, as required by Article II(3)(b), calls for more sophisticated procedures. is is because, even if catch limits incorporate uncertainty and generally take into account the food web implications of the extraction of krill, precautionary catch limits are set for large areas of the ocean and do not take into account the ecological relationships between krill, dependent species, and fishing operations, which occur at much smaller scales.
Although CCAMLR has established Small-Scale Management Units (SSMUs) for the management of the krill fishery in the most heavily fished areas around the so-called Scotia Sea, 48 it has not yet been able to establish catch limits for each of these SSMUs in a way that minimises competition between the fishery and krill-dependent predators. Lack of empirical data at the SSMU level on relevant factors, such as the population dynamics of krill, abundance and krill demand of predators, or the impacts of climate change and other environmental factors, represents an enormous challenge, despite the progress made in the area of multi-species (krill/krill-predators) modelling. In the face of such uncertainty and gaps in scientific information, CCAMLR is looking into developing feedback management procedures for krill fisheries, by which management measures are adjusted regularly, based on ecosystem monitoring indices. In other words, feedback management (a type what level of catch could be taken without a 'substantial increase in the probability of depletion' was not a scientific issue and fell within the remit of the Commission. of adaptive management) aims at detecting the impacts of fishing so as to allow the adjustment of management measures before irreversible changes occur.
In order to better understand the effects of fishing on the ecosystem and to assist CCAMLR in its task in applying an EAF, CCAMLR established a monitoring programme (CCAMLR's Ecosystem Monitoring Programme or CEMP) in 1985, which periodically gathers data from a network of designated sites in relation to a limited number of krill-dependent predators which were selected as indicator species. However, CEMP sites in Antarctica respond to shifting national priorities and are not necessarily coordinated around the need to respond to relevant questions for krill fisheries regulation in a feedbackmanagement context. CEMP sites are therefore not representative of all the areas that are currently being fished.
e adoption by CCAMLR, as early as 1991, of specific policies to manage new and exploratory fisheries, is widely used as a notable example of the application of the precautionary approach to fisheries management. e rationale behind these measures is that the development of new fisheries should not occur at a rate faster than CCAMLR's ability to evaluate the implications of the fishery in the light of CCAMLR conservation principles. 49 Consequently, CCAMLR Members seeking to initiate a new fishery are required to notify the CCAMLR Commission and to present a data collection plan so as to allow the CCAMLR Scientific Committee to advise on conservative catch limits. A new fishery is designated an 'exploratory fishery' after its first year of operation. Exploratory fisheries requirements remain in place until a full assessment of the fishery and stocks is conducted. It remains a challenge for CCAMLR to clarify the decisions and management procedures needed at the various stages of fishery development, and how to make sure that the right data are collected for an adequate stock assessment. 50 Another problem in relation to CCAMLR's new and exploratory fisheries regime is that there is no specific mechanism by which the CCAMLR Commission can reject a proposal to initiate a new fishery. at is to say, in spite of the notification and data collection requirements, new fisheries are essentially open unless a specific conservation measure closes the fishery in question before it has been opened. In reality, this is unlikely to happen because such a measure would have to be agreed by consensus. As a consequence, in spite of the specific measures developed for new and exploratory fisheries, so far CCAMLR has not been able to stall the expansion of new fisheries in the Convention Area, and has been criticized for a lack of precaution in allowing the expansion of a number of fisheries around Antarctica. 51 An easier challenge for CCAMLR has been the development of mitigation measures to minimise seabird mortality in CCAMLR-regulated finfish fisheries, especially long-lining. e establishment of an ad hoc Working Group on Incidental Mortality Associated with Longline Fishing (IMALF) 52 in 1993, which recommended a series of mitigation conservation measures adopted by the CCAMLR Commission, has allowed CCAMLR to reduce mortality of albatrosses and petrels from the alarming rates of the late 1980s to the current zero by-catch recorded last year in all the areas where CCAMLR conservation measures apply. 53 However, three challenges remain in order to effectively reduce the pressure on Southern seabird populations from incidental mortality as a result of fishing: e CCAMLR observer scheme was adopted in 1992 to gather and validate fishery-related scientific information. Based on bilateral agreements between CCAMLR Members (i.e., the state to which the fishing vessel is flagged and the state designating the observers), the scheme offers sufficient flexibility to Members to choose how to formalise observer arrangements, while providing guarantees that scientific observer programmes are conducted in a consistent and standardised way throughout the fishery, and that scientific observers are given access to the relevant data. Scientific observer information gathered under the CCAMLR scheme is the key to assessing the status of the populations of Antarctic marine living resources and the impact of fishing on such populations, as well as on those of related and dependent species.
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In spite of this, an important drawback of the system has been its lack of mandatory application to the largest Antarctic fishery, targeting Antarctic krill, which is the keystone species in the Antarctic ecosystem.
Overall, even if important progress has been made so far in the development of scientific knowledge, and in its incorporation in decision-making processes, we can observe some general problems related to the implementation of an ecosystem approach to the conservation of marine living resources in the CCAMLR Area. Some of them concern the lack of sufficient scientific data, and a mismatch between the expansion of CCAMLR-regulated fisheries, on the one hand, and investments in the scientific research that would be needed for their management, on the other. e question still remains whether the range of assessment methods and conservation measures developed by 57 CCAMLR over the last 25 years is sufficient to maintain the ecological relationships between harvested, dependent and related populations of Antarctic marine living resources, and to avoid changes that are irreversible over two or three decades, as mandated by Article II of the Convention.
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A particularly difficult challenge for CCAMLR science is to assess the combined impacts of fishing and climate change on the Antarctic marine ecosystem, a challenge that CCAMLR has only started to address.
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In addition, although CCAMLR has banned the extraction of certain species in specific areas to prevent overfishing or to allow the recovery of locally depleted populations of target species, it has not yet declared any protected species nor established special areas for protection or scientific study, in the sense of Article IX (2), (d) and (g). e issue of protected areas is examined infra.
Institutional Aspects
Inasmuch as the realisation of the ecosystem approach is based on robust scientific criteria and inputs, it also requires an integrated management approach, which brings together all actors and instruments that are relevant to conservation and management in relation to a particular ecosystem. In a fragmented international regulatory system, it becomes especially relevantand essential-that different regimes enter into relationships with each other.
We examine below CCAMLR's institutional structure and operation, and opportunities for the implementation of integrated approaches in the CCAMLR Area. is analysis includes the relationships between CCAMLR and other relevant international instruments both inside and outside the ATS. e functional independence of the Scientific Committee from the Commission and its proven scientific authority have assisted Members in agreeing on far-reaching conservation measures. However, the Scientific Committee is not free from political interference, and as a result some of its members may defend propositions that are better aligned with the interests of specific states than with the requirements of providing solid scientific advice to achieve CCAMLR's conservation objectives. 68 e application of the rule of consensus in decision-making 69 emanates directly from the fact that CCAMLR was adopted within the framework of the Antarctic Treaty, which formalised the need to respect the delicate balance of sovereign interests between states claimant and non-claimant to territories of Antarctica.
Decision-making
e rule of consensus may facilitate implementation, as CCAMLR measures are accepted by all Members, and may also help balance CCAMLR's double objective (conservation and use).
In practice, the need to reconcile the interests of all Member States may at times result in the Commission of CCAMLR adopting decisions that reflect the lowest common denominator, and may also slow down the decision-making 64 Non-binding decisions of the Commission take the form of Resolutions, by which Members can express a special interest and commitment to act on certain issues but without having to undertake legally binding obligations. 65 process. 70 In some cases, the need for consensus has enabled individual states to veto the adoption of important measures.
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CCAMLR's origins, and also its political reality, make it difficult to expect an abandonment of the consensus rule in the foreseeable future. However, the regime should seriously consider some steps forward in this regard, particularly on the application of enforcement measures. 72 e unprecedented opening of the Southern Ocean to global fishing operations, and the fact that most CCAMLR Members now have an interest in fishing, are new elements that were not present at the time when CCAMLR was negotiated, and may threaten the balance between conservation and rational use of Antarctic marine living resources. Maintaining this balance under the consensus rule will be an increasing challenge for CCAMLR, a challenge that CCAMLR must face if it is to meet its goals.
In relation to stakeholder participation, CCAMLR allows observers to attend Commission meetings and the meetings of some of its subsidiary bodies. 72 For example, it should establish that Commission Members with vessels engaged in IUU fishing do not participate in decisions concerning the inclusion of such vessels in the Contracting Party IUU Vessel List. 73 Attendance at working groups of the Scientific Committee is not granted for NGO observers. 74 In relation to cooperation with non-parties, CCAMLR has successfully involved some states in cooperating in the implementation of the Catch Documentation Scheme (CDS).
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organizations, of specialised bodies of the ATS, and of non-governmental organizations (NGOs).
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Relationship with Other Agreements and International Bodies
Integrated management means that all relevant factors within a management regime need to be coordinated if ecosystem dynamics are to be considered. At the same time, different regimes with an impact on a certain ecosystem need to be aligned in their respective efforts. A number of international regimes overlap in Antarctic waters. In this section we examine CCAMLR's linkages with other regimes, especially with other elements of the ATS.
e Environment Protocol e Environment Protocol has as its main objective "the comprehensive protection of the Antarctic environment and dependent and associated ecosystems," 76 and establishes that the protection of the Antarctic environment shall be a fundamental consideration in the planning and conduct of all activities in the Antarctic Treaty Area. In doing so, the Protocol builds on a decade of understanding and developing the ecosystem approach, and adopts an approach compatible with that of CCAMLR. tive Meeting (ATCM), in order to develop recommendations on the adoption of mandatory measures, procedural decisions or hortatory resolutions by the ATCM, on the different matters covered by the Protocol. 79 e overlap between CCAMLR and action by the ATCPs, in particular concerning the implementation of the Environment Protocol, is apparent. e Protocol does not exclude the protection of marine living resources from its area of competence, which is, as stated above, the Antarctic ecosystem south of 60˚ South latitude. Although CCAMLR has pre-eminence in the conservation and management of marine living resources in Antarctica, and CCAMLR-regulated activities are exempted from some of the obligations imposed by the Protocol, 80 nevertheless, parties to the Environment Protocol have a clear responsibility to look after the entire Antarctic environment, which encompasses the marine environment and its living resources. Such a degree of responsibility assumed by the Antarctic Treaty and its Protocol over the whole Antarctic ecosystem should contribute significantly to enhancing the implementation of the ecosystem approach in Antarctica. is is, first, because the Protocol provides the tools for bringing into consideration a number of factors, such as maritime transportation, bioprospecting, tourism and deep-sea fishing, which can have an impact on the marine ecosystem but are beyond the scope of CCAMLR; second, because it can assist CCAMLR in implementing the ecosystem approach, within its area of competence, more effectively by providing scientific input from Antarctic advisory bodies such as the CEP and the Scientific Committee for Antarctic Research (SCAR); and finally because the Environment Protocol should operate as an "insurance" against any weakening of the environmental objectives of CCAMLR that could put at risk the adequate implementation of the ecosystem approach in Antarctica. e latter consideration becomes especially relevant in view of the expansion of Antarctic fisheries. As agreed by the parties, CCAMLR is structurally related to the Antarctic Treaty. Although CCAMLR has its own mandate, CCAMLR bodies are required to coordinate their actions with relevant bodies of the ATS. CCAMLR specifically requires Contracting Parties that are not parties to the Antarctic Treaty to "acknowledge the special obligations and responsibilities of the Antarctic Treaty Consultative Parties for the protection and preservation of the environment of the Antarctic Treaty Area," and to observe as and when appropriate the environmental measures recommended by the ATCPs. 82 erefore, it is clear from these provisions that the relationship between CCAMLR and the Environment Protocol is not only one of cooperation, but also of hierarchical dependence of CCAMLR with respect to the Antarctic Treaty and its Environment Protocol. e question arises whether this relationship results in the strengthening of the implementation of an ecosystem approach in Antarctica, or whether it leads to dilution of efforts or to lost opportunities.
Prospects for Integrated Management in the CCAMLR Area
e relationship between environment provisions in CCAMLR and the Antarctic Treaty, particularly the Environment Protocol, offers great opportunities for an integrated approach to the management of a wide range of activities that have an impact on Antarctic marine ecosystems. Current practice, however, indicates that much of the contribution that the relationship between these two regimes has to offer is yet to come. Cooperation between their bodies has focused on sharing information and has rarely touched upon substantive aspects. 83 Although CCAMLR formally recognizes the special obligations of the ATCPs for the protection of the Antarctic Treaty Area, it has never had an opportunity to receive much guidance on overall ecosystem protection from the ATCPs.
At recent meetings, both the Commission of CCAMLR and the ATCPs have given signs of awareness of the need to improve the level of cooperation between both regimes, while at the same time recognising the primacy of the ATCPs in environmental protection. At the XXIXth meeting of the ATCPs 82 CCAMLR, Arts. V.1 and V.2. and in response the ATCPs adopted a Resolution that encouraged increased cooperation at the practical level between the ATCM and CCAMLR. 85 In doing so, this Resolution recalled the "prime responsibilities" of the ATCPs for the protection and preservation of the Antarctic environment and the fact that CCAMLR is an integral part of the ATS.
Efforts are formally underway to enhance cooperation between CCAMLR and other ATS bodies, especially the CEP. 86 However, a number of issues, such as long-term monitoring and environmental protection of the Antarctic Treaty Area, have been singled out as requiring further attention. Recollection by the ATCPs of their obligations with regard to the entirety of the Antarctic environment opens up opportunities for the further implementation of the ecosystem approach, particularly in view of the increasing influence of fishing interests on CCAMLR, which has not fully responded to some of the expectations held when the Convention was negotiated.
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Other Regimes CCAMLR is necessarily related to other international regimes of global and regional application. Due to the scope of this paper, it is not possible to address in detail the nature of such regime overlaps, nor their consequences. However, given the importance of understanding the need for CCAMLR to coordinate with other regimes if an ecosystem approach is to be fully implemented in Antarctic waters, some general considerations are necessary. One category of overlapping regimes includes regimes with competence over specific migratory species which are found in the CCAMLR Area, such as albatrosses and petrels (i.e., Agreement on the Conservation of Albatrosses and Petrels (ACAP), of 2001), 90 bluefin tuna (i.e., Convention for the Conservation of Southern Bluefin Tuna (CCSBT), of 1993), 91 and whales (i.e., International Convention for the Regulation of Whaling (ICRW), 1946) . 92 e formal relationship between CCAMLR and the International Whaling Commission (IWC), and between CCAMLR and ACAP has been clearly defined. CCAMLR gives "pre-eminence" to the IWC, 93 while CCAMLR is given pre-eminent status in the management of marine living resources in the context of ACAP. 94 In practical terms, however, greater co-operation should be achieved between these regimes, particularly with the IWC. 95 ACAP offers better prospects for positive cooperation with CCAMLR, especially in view of CCAMLR's leadership on the reduction of incidental mortality of albatrosses and petrels as a result of fishing. At the regional level, a pending issue for CCAMLR is to establish clear terms of cooperation with the CCSBT to regulate fishing for Southern Bluefin Tuna (SBT) in the CCAMLR Area. 96 Another category of potentially overlapping regimes concerns those that can play a role in enhancing compliance. is is the case of the Convention on International Trade of Endangered Species of Wild Fauna and Flora (CITES), whose regime offers the opportunity to enhance controls over illegally caught species. In 2002, Australia nominated toothfish to be listed under Appendix II of CITES. e proposed listing would have required all CITES parties to use CCAMLR's toothfish catch documents for toothfish exports and imports, significantly broadening the application of CCAMLR controls over IUU fishing and trade to non-CCAMLR parties. In spite of its substantial merits, this proposal failed, in great part due to a general resistance from fishing nations to grant commercial fish species protection under CITES, but also because most CCAMLR Members found coordination with CITES to be a difficult issue.
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Compliance
Any new model of governance based on robust scientific input and integrated institutional mechanisms needs to be supplemented with effective compliance measures. Without effective compliance, all efforts to implement an ecosystem approach would remain useless. e CCAMLR example is a good illustration of this statement, as one of CCAMLR's greatest challenges concerns IUU fishing, particularly in the high seas of the Convention Area.
Currently, IUU fishing in the Antarctic targets two high-value species of toothfish (Patagonian and Antarctic), which are extremely vulnerable to overexploitation. Vessels flagged to non-parties are mostly responsible for IUU fishing for toothfish, but CCAMLR Contracting Party vessels have also been engaged in such operations. In past years, the Commission has adopted a series of measures against IUU fishing that has placed this body at the forefront of international efforts to improve fisheries compliance. ese measures include: requirements for marking fishing vessels and fishing gear, sophisticated CCAMLR measure against IUU fishing, a Catch Documentation Scheme (CDS) 104 for toothfish. e CDS allows CCAMLR to track international trade in toothfish, and requires states participating in the scheme to verify the legality of the catch before allowing landings or imports of toothfish into their territories. 105 e evolving nature and complexity of IUU fishing have required CCAMLR bodies to improve and expand the package of measures adopted to promote compliance year after year. Some recent examples are the establishment of a centralised VMS-an essential piece in the effective implementation of the CDS 106 -and the establishment of port state measures against vessels listed in CCAMLR's IUU Vessel Lists, 107 which include provisions for denial of port access to listed vessels. e CCAMLR Commission has also adopted measures against nationals of its Members engaged in or supporting IUU fishing.
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At the port and market state level, CCAMLR has developed a strategy to seek cooperation of relevant non-parties through their participation in the CDS, recognizing the status of Cooperating Non-Contracting Party for the purposes of the implementation of the CDS. 109 In spite of these continuous improvements, there continue to be gaps in the CCAMLR collective action against IUU fishing. For example, its system of inspection, established in 1998 in accordance with Article XXIV of the Convention, has been underutilised when compared with other organizations that regulate fisheries. 110 While Members agree generally that the system needs improvements, they have been unable to reach consensus on which reforms would make the system more effective. Under CCAMLR, the only areas that have been given the title "protected" under CCAMLR are CEMP sites. However, their significance for the preservation of marine ecosystems is minimal, because their main purpose is to protect and facilitate monitoring of land-based colonies of krill predators. CEMP sites may be given protected status under conservation measures and, as such, require a permit for entry. 122 ere is some tension between ATCM and CCAMLR bodies over the implementation of the protected areas provisions in the ATS. Another significant development is an initiative by CCAMLR's Scientific Committee to undertake a bioregionalisation 125 of the Southern Ocean as a technical step towards the establishment of a representative system of MPAs in the CCAMLR Area. 126 As CCAMLR moves deeper into its bioregionalisation process, the challenge will be to achieve an active and constructive dialogue between CCAMLR bodies and the rest of the ATS that aims at developing a harmonised regime for the protection of the marine environment across the Antarctic Treaty Area, especially on the high seas.
Administration and compliance issues related to the implementation of MPAs in the Antarctic Treaty Area also will need to be addressed. While CCAMLR has the primary responsibility for managing fishing activities in the Area, the establishment of legitimate and effective administration mechanisms for Antarctic high seas MPAs has higher political implications, and will also require the limitation of other activities that are not under CCAMLR's scope. It will be therefore necessary to deal with these issues at the highest level of the ATS in order to come up with effective solutions that are acceptable for all CCAMLR Members and ATCPs.
Conclusions
e ecosystem approach is gradually being accepted as an instrument for the conservation and management of natural resources, particularly with regard to marine ecosystems. Its implementation requires the incorporation of new paradigms, not only scientific but also institutional. From a scientific perspective, the ecosystem approach involves, inter alia: 124 a) definition of objectives in relation to the state and functioning of the ecosystems; management based on the best scientific information available on ecosystem dynamics; b) adaptive management through research and monitoring; c) preservation of biodiversity, which also includes the establishment of marine protected areas; and d) long-term management of current and anticipated combined impact of human activities.
Institutionally, it requires integrated policies and assessments, and involvement of relevant stakeholders. As illustrated by the analysis of the implementation of the ecosystem approach in CCAMLR, such a new paradigm of ocean management also needs to be accompanied by effective compliance mechanisms that ensure that the efforts made do not remain useless.
Overall, CCAMLR has made significant efforts towards the implementation of these new scientific, institutional and compliance elements. However, current practice also indicates that in the face of increased pressures from fishing, CCAMLR may have to engage in greater efforts if it is not to abandon the core conservation principles that shaped this regime at its inception.
At the scientific level, CCAMLR presents a robust set of scientific bodies and mechanisms. However, the ecosystem approach places science at the centre of management considerations, and it is of the essence that greater resources are dedicated to the development and continuous incorporation of scientific information on ecosystem dynamics. It is also a priority that scientific input is at all times authoritative and independent. A drawback of the system is that CCAMLR has not been able to slow down the continuous expansion of regulated fisheries, which may be growing at a faster rate than warranted by the acquisition of data. is limits CCAMLR's ability to ensure the precautionary management of these fisheries, and questions whether decisions on the Antarctic ecosystem respond to the state and functioning of this ecosystem, or to other needs.
In the area of ecosystem-based management of specific fisheries, much progress has been made, but the implementation of adaptive, feedbackmanagement regimes still needs to be further developed, especially to address the combined impacts of fishing and climate change. For these management approaches to be successful, important scientific investments will be required, and fishing effort needs to be limited according to CCAMLR's management capabilities at each stage of the process. Finally, CCAMLR has still not responded adequately to its mandate to declare closed areas for the purposes of protection and scientific study, although it is working on the scientific basis for the establishment of a representative network of MPAs through its bioregionalisation of the Southern Ocean. An opportunity now arises for CCAMLR to work towards a harmonised system of Antarctic protected areas, in association with the ATCPs.
At the institutional level, CCAMLR has made efforts to reach out to other organizations and non-Members, by seeking their cooperation in the implementation of CCAMLR measures, such as the CDS or by-catch mitigation rules. However, it has had trouble accepting the complementarity of global, far-reaching instruments such as CITES, or engaging in less exigent efforts, such as taking into consideration IUU Vessel Lists from other RFMOs. Closer integration with other bodies of the ATS is also needed if an integrated approach to the Antarctic is to be achieved. Currently, there is technical cooperation between CCAMLR and Antarctic Treaty bodies, but government representatives generally seem reluctant to acknowledge the special position of CCAMLR within the ATS, and the primary role of the ATCPs in the conservation of the entire Antarctic environment. In this context, while it is commendable for CCAMLR to open up its membership to new states, it is important that these new members understand that they are bound by CCAMLR's conservation principles, which need to be read in the light of the environmental goals of the Antarctic Treaty, and especially of the Environment Protocol. For the sake of harmonisation, it would be advisable that all parties to CCAMLR that are entitled to become parties to the Antarctic Treaty and its Environment Protocol do so at their earliest opportunity. In addition, greater cooperation between CCAMLR bodies and those bodies responsible for the implementation of the Protocol, especially the CEP, should be promoted, with the specific goal of achieving a harmonised protection regime for the Antarctic marine and terrestrial ecosystems, including a representative network of protected areas.
On compliance, CCAMLR has adopted a wide-ranging set of measures against IUU fishing. However, it has not yet managed to bring these activities under control, and they continue to pose a threat to the achievement of the Convention's objectives, especially on high seas areas. Greater involvement of non-Contracting Parties, albeit difficult, is an essential aspiration. In relation to decision-making, the consensus rule can prove to be problematic when dealing with compliance issues, because it can allow Members to block the adoption of uncomfortable measures. A solution is particularly necessary when addressing specific IUU fishing cases where CCAMLR Members are involved.
On the whole, although CCAMLR conservation principles have the potential to operate as an insurance against the over-exploitation of Antarctic living resources, the delicate balance between conservation and rational use is becoming increasingly difficult as fisheries interests continue to grow, and the seas around Antarctica are gradually opened up to industrial fishing. Furthermore, the role of the consensus rule as a balancing factor between these two interests may be doomed, as the proportion of fishing Members will outnumber non-fishing Members. Nevertheless, CCAMLR still has a chance to maintain this balance, to further implement the ecosystem approach and establish a realisable model for regional ocean governance in the area of living resources management.
Lessons from CCAMLR should be considered by other regional bodies with competence over high seas resources in relation to the implementation of ecosystem and precautionary approaches in their respective regimes. e ecosystem approach requires balancing conservation and use in order to maintain the integral functioning of ecosystems while allowing the development of human activities. It is this balance, which lies at the core of CCAMLR, that has made this Convention unique. RFMOs would benefit from adopting CCAMLR's formulation of an ecosystem approach if they are to maintain those ecosystems that support commercial fisheries.
From a scientific perspective, determination of the appropriate scope of application of the ecosystem approach is essential. CCAMLR's area of competence covers the whole Southern Ocean, thus responding to ecosystemic criteria and not to merely political factors. It also aims to conserve all elements in the ecosystem and not only those species that support important fisheries. Unless non-ecosystem-based regional fisheries regimes become adequately coordinated with other regimes having an impact on the same ecosystem (and are eventually replaced in some of their competences by centralised levels of management competent over a single ecosystem), their management will fail to fully adopt an ecosystem approach.
e ecosystem approach relies fundamentally on very strong scientific inputs. At the international level, this requires commitment from states to share as much information as possible, as well as investing in adequate research programs. In addition, precaution and adaptive management need to be applied in order to incorporate the uncertainty and complexity that ecosystem-based management entails.
At the institutional level, coordination is the key word. If coordination among different institutions with competence over marine areas is a challenge at the national level, coordination among regimes with competence over high seas resources will be even more difficult. Nonetheless, effective coordination is unavoidable if ecosystem-based management objectives are to be achieved. Such coordination should occur not only on an ad hoc basis, but should be structurally ingrained. CCAMLR provides a simpler model than that possibly required for most RFMOs if they were to seek an integrated approach to ocean management policies. e institutions of the ATS, although underutilised, provide a solid framework whose sole objective is to look after Antarctica. Such a structure is unique. RFMOs and other regional arrangements with competence over high seas areas need to find creative ways to enhance coordination mechanisms with other instruments. Some notable examples at the regional level already exist.
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CCAMLR's apparently simpler model also reveals the difficulties in integrating approaches to conservation in the face of divergent interests, even in the context of a relatively cohesive regime such as the ATS. On decision-making, consensus contributes to preserving the original mandate of the agreement by balancing concerns, but also hampers progress at times. e more dynamic decision-making structures of other international fishery bodies could be positive if they are preserved after the adoption of conservation goals in their regimes.
e occurrence of IUU fishing is almost inevitable for all RFMOs, especially on high seas areas. CCAMLR provides a good model of the range of measures that need to be adopted in order to deter these activities. Unfortunately, the CCAMLR case also shows that measures can be ineffective unless they are comprehensive, and also effectively enforced against all those who support IUU activities. Concerted action with other regional and global bodies with competence over fishing and trade is necessary.
Lessons from CCAMLR relate not only to its successes but also to its weaknesses. Implementation of the ecosystem approach, especially in ocean areas beyond national jurisdiction, is a very ambitious goal and its achievement will not be possible without obstacles and difficulties. e latter are part of the process, and should not be regarded as failures, but as challenges that need to be properly acknowledged and addressed. CCAMLR's experience in this sense is very valuable, even if it is itself still struggling to succeed.
